N early 1 in 5 acute myocardial infarctions (AMI) occur in people ages 18 to 55 years old; 39% occur in women (National Health and Nutrition Examination Survey [NHANES], 2009[NHANES], -2012. AMI can result in reduced sexual activity and function, attributable in part to fear that sex could trigger another AMI or be fatal. 1,2 Loss of sexual activity or Background-United States and European cardiovascular society guidelines recommend physicians counsel patients about resuming sexual activity after acute myocardial infarction (AMI), but little is known about patients' experience with counseling about sexual activity after AMI.
function after AMI can contribute to depression, relationship strain, and diminished quality of life, 3, 4 and can impair future childbearing. Yet, very little is known about younger AMI patients' baseline sexual activity, function, or experience with physician counseling about resuming sex after AMI.
Previous studies, predominantly of older patients and men, show that physician counseling about sex after AMI is poor 5, 6 and related to whether sexually active patients resumed sexual activity after their AMI. 7 Role changes and stress as a result of AMI can shift the dynamics of a couple's sexual relationship, and marital stress has been associated with recurrent acute coronary events in women. 8, 9 Lack of attention to sexuality issues after AMI can compromise adherence to post-AMI care and is associated with poorer overall outcomes. 8, 9 The American College of Cardiology and American Heart Association guidelines for AMI care provide their strongest recommendation for physicians to counsel patients about sexual activity after AMI. 6, 10, 11 The most recent U.S. guidelines recommend that sexual activity may be resumed after 1 or more weeks by a patient with uncomplicated AMI and "without cardiac symptoms during mild to moderate physical activity." 10 The European Society of Cardiology says resumption of sexual activity after AMI should not be delayed if the patient is able to tolerate physical activity. 12 To assess translation of these guidelines into practice, we describe the prevalence of, and gender differences in, sexual activity and problems at baseline among younger women and men with AMI and patients' resumption of sexual activity and experience with counseling after AMI. Based on previous studies of older AMI patients, we hypothesized that women would be less likely than men to receive counseling about resuming sex after AMI. Because U.S. and European practice guidelines are similar, we expected to find no country differences in the content of counseling. The Variation in Recovery: Role of Gender on Outcomes of Young AMI Patients (VIRGO) study, an international, multi-site, prospective, longitudinal study of patients aged 18 to 55 years, was designed to investigate aspects of recovery including sexual activity, sexual function, and patient experience of counseling about sexual activity after AMI, among young women and men with AMI.
Methods

Participants and Study Design
Hospitalized patients with AMI ages 18 to 55 years were recruited between August 2008 and January 2012 to participate in the VIRGO Study, named IM-JOVEN in Spain, to reflect separate, public funding (U.S.: N=2985; 2009 women, 976 men; 103 sites; Spain: N= 516, 340 women, 176 men; 24 sites). The overall participation rate was 65% among 5422 meeting eligibility criteria (62% VIRGO, 88% IMJOVEN). Institutional Review Board approval was obtained at each participating institution, and patients provided informed consent to participate in the study.
The VIRGO study has been previously described. 13 In brief, we enrolled a 2:1 sample of women (N=2349) and men (N=1152) ages 18 to 55 with AMI. For this analysis of post-AMI counseling and short-term sexual outcomes, we used the data collected at baseline and 1 month; 92% completed 1-month follow-up. Eligible patients had increased cardiac biomarkers (preferably troponin), with at least 1 cardiac biomarker above the 99th percentile of the upper reference limit within 24 hours of admission. Additional evidence of acute myocardial ischemia was required, including at least 1 of the following: symptoms of ischemia, ECG changes indicative of new ischemia (new ST-T changes, new or presumably new left bundle-branch block, or the development of pathological Q waves). Patients must have presented directly to the enrolling site or been transferred within the first 24 hours of presentation to ensure primary clinical decisionmaking occurred at the enrolling site. Patients who were incarcerated, did not speak English or Spanish, were unable to provide informed consent or be contacted for follow-up, developed elevated cardiac markers because of elective coronary revascularization, or had an AMI resulting from physical trauma were excluded.
Data Collection
Demographic characteristics were collected by interview at baseline and 1 month. Using items adapted from previous large scale intervieweradministered studies of adult sexuality 7, 14, 15 (Table I in the online-only  Data Supplement) , partner status, sexual activity (active or not, frequency), and attitudes about the importance of sex in the 12 months before AMI were assessed via face-to-face interviews during the index hospitalization. One month after AMI, sexual activity, attitudes (importance, motivation), function in the 12 months before AMI, physician counseling about sexual activity (Have you ever discussed sex with your doctor since you were hospitalized for your heart attack or heart problem? yes/no), and physician recommendations were assessed via phone interview. As in previous studies, sexual activity was defined as "any mutually voluntary activity with another person that involves sexual contact, whether or not intercourse or orgasm occurs." 7, 14, 15 Refusal/ missing item rates for sexual activity and function items were 0 to 6.7%.
The 12-item Short-Form Health Survey Physical Composite Score (SF-12 PCS) 16 was used at baseline to assess physical function over the 4 weeks before AMI; a higher score indicated better function. Baseline stress was assessed using the Perceived Stress Scale (PSS), 17 with a higher score (range 0-34) indicating a greater likelihood that perceived stressors were beyond one's coping mechanisms. A score of ≥10 on the 9-item Patient Health Questionnaire (PHQ-9) 18 was used to assess depressive symptoms at baseline. Elements of the Global Registry of Acute Coronary Events (GRACE) Risk Score (age, heart rate, systolic blood pressure, initial creatinine, congestive heart failure, ST-segment deviation, previous AMI, percutaneous coronary intervention, and cardiac enzymes) were prospectively collected from the medical record at baseline and used to predict 6-month mortality in survivors of acute coronary syndrome; a higher GRACE risk score indicates increased risk. 19 
Statistical Analysis
Bivariate analyses were used to compare gender differences in sociodemographic, psychosocial, and health characteristics; pre-and post-AMI sexual activity, sexual function (in the 12 months before AMI), and importance; and communication with a physician about sex since the AMI. Countrylevel comparisons were also made. Categorical data are presented as frequencies and percentages. Gender and country differences were compared using 2-sided χ 2 or Fisher exact tests, as appropriate. Continuous variables are reported as mean±SD or median and 25% to 75%; differences were compared using independent t tests and Wilcoxon rank sum tests.
To assess for potential disparities in counseling, gender-separate and gender-combined multivariable models were used to identify predictors of not discussing sexual activity with a physician in the month after AMI. Among the subgroup who did report a discussion with their physician about sex after AMI, a gender-combined model was used to assess predictors of restrictive physician recommendations. Restrictive physician recommendations were defined as a negative response to the item "resume sexual activity without any limitations," or a positive response to the following recommendation items: First, limit the frequency of sexual activity; second, try to keep your heart rate down during sexual activity; lastly, take a more passive role during sexual activity. Models were adjusted for factors found to be associated with the outcome in prior studies 1,7 : gender, age, marital status, self-reported physical function (SF-12 PCS), depression (PHQ-9≥10 versus <10), 18 stress (PSS), sexual activity in the year before AMI (yes/no), and country (Spain versus United States). All interactions with gender were tested, and nonsignificant interactions were removed from the final model. A modified Poisson regression model with robust standard errors was used to directly estimate relative risks (RR). 20 To aid in interpretation of the model results, adjusted predicted probabilities of not discussing sexual activity with a physician in the month after AMI were generated from the relevant model for women versus men, for by guest on September 22, 2017 http://circ.ahajournals.org/ Downloaded from December 23/30, 2014 sexually inactive versus active patients, and for 50-versus 40-year-old patients with other continuous covariates set to their mean and categorical variables set to their reference value. The regression models were refit replacing age with the GRACE score (which includes age) to examine the effect of AMI severity (independent of physical function) on the outcomes. P values were 2-sided and not adjusted for multiple testing. All analyses were conducted using SAS software, release 9.3 (SAS Institute, Cary, NC) and VIRGO data version 1.0. Table 1 summarizes participants' baseline demographic, psychosocial, and health characteristics, by gender and country. Although the age distribution was similar across sex and country groups, women (55% versus 64% of men) and U.S. patients (56% versus 72% of Spanish) were less likely to be married or cohabiting (P<0.001 for both comparisons). Women had higher rates of stress, depression, and AMI severity scores, and lower physical functioning compared with men.
Results
Among patients who were sexually active in the 12 months before AMI, half reported at least 1 sexual problem during that period ( Table 2 ). The most prevalent sexual problems among women were lack of interest (36%), trouble lubricating (22%), and difficulty breathing during intercourse (19%). Among men, the most prevalent problems were experiencing orgasm too quickly (22%), erectile difficulties (20%), and difficulty breathing (18%).
Overall and across gender and country groups, rates and frequency of sexual activity were substantially lower in the first month after AMI as compared with the previous 12 months (Table 3) . Of patients reporting pre-AMI sexual activity, 54% of women and 63% of men had resumed sexual activity by 1 month; nine percent of patients who were sexually inactive in the year before their AMI initiated sexual activity in the following month. Overall, nearly three quarters of women and >90% of men rated sex as at least somewhat important both at baseline and 1 month after AMI.
The majority of patients agreed that it is appropriate for a physician to discuss sexual health (89% of women, 94% of men) and expressed feeling comfortable discussing sexual issues with a doctor (84% of women, 91% of men; Table 3 ). In the month after AMI, 12% of women overall (15% of those who were sexually active versus 4% of sexually inactive, P<0.001) and 19% of men overall (20% of those who were sexually active versus 8% of sexually inactive, P<0.01) had some discussion with a physician about sex. In the United States, most patients reported that they initiated the discussion; in Spain, most discussions were initiated by the physician (P<0.001). A third of patients who reported a discussion with a physician about sex after AMI were counseled that they could resume sexual activity without restrictions. Among those who were given restrictions, the most common recommendations were (not mutually exclusive) to limit sex (35%), take a more passive role (26%), and/or keep the heart rate down (23%). Two thirds of patients who reported discussions reported that they were completely satisfied with the recommendations they received. In adjusted analyses, female gender (RR, 1.07; 95% confidence interval [CI], 1.03-1.11; predicted probability = 0.84 versus 0.77 for male), older age (RR, 1.05; 95% CI, 1.02-1.08 for 10-year increments; predicted probability for 50-year-old = 0.79 versus 0.73 for 40-year-old), and sexual inactivity at baseline (RR, 1.11; 95% CI, 1.08-1.15; predicted probability = 0.92 versus 0.77 for sexual activity at baseline) were statistically significantly associated with no patient-physician counseling about resuming sex after AMI (Figure, A; c-statis-tic=0.65). Country, marital status, depression, stress, or physical functioning were not significant predictors of not receiving counseling from a physician. These findings were similar in gender-stratified models. Among patients who received counseling (Figure, B ; c-statistic=0.64), those with poorer physical function were somewhat more likely to receive restrictive recommendations (adjusted RR, 1.07, 95% CI, 1.01-1.13 per 10-point decrements). A significant sex by country interaction (P=0.03) was found: in Spain, women were more likely than men (adjusted RR, 1.38; 95% CI, 0.95-2.02) and, in the United States, women were less likely than men (adjusted RR, 0.86; 95% CI, 0.74-1.00) to be instructed to restrict sexual activity after an AMI. Women in Spain were significantly more likely to be told to restrict sexual activity than U.S. women (adjusted RR, 1.36; 95% CI, 1.11-1.66).
Discussion
Our findings indicate that U.S. and Spanish physicians rarely counsel younger AMI patients, especially women, about resuming sexual activity, even though the majority of these patients were sexually active in the year before their event, valued sexuality as an important part of life before and after AMI, and felt it was appropriate for physicians to initiate discussion of sexual matters in the context of AMI care. More than 1 in 3 women and half of men reported sexual activity within the month after AMI. Among the <15% of patients who received counseling about sexual activity, recommendations were inconsistent and only weakly related to patient characteristics. Two thirds of those who talked with a physician about sex were given permission to resume sexual activity but were told to limit activity and/or exertion during sex. Additionally, this is the first large-scale study to describe, from patients' perspectives, who initiates patient-physician discussions about sex after AMI and what counseling is given. Gender and age trends 7 Whether or not a patient receives counseling about sex after AMI was found in the U.S. TRIUMPH study to be the strongest predictor of whether he or she resumes sexual activity by 1 year after AMI. 7 Neither strong evidence nor clinical guidelines support the specific kinds of sexual activity restrictions patients received, nor do they support making different recommendations based on patient gender or age (Table 4) .
Cross-country comparison suggests that physician-level or broader cultural characteristics may influence the content and nature of patient-physician communication about sex after AMI. In both countries, the prevailing patient experience *These items were asked of those who reported sexual activity at 1 month. †Fisher's exact test. ‡These items were asked of those who reported a discussion about sex with their doctor. §Restrictive physician recommendations was a derived variable defined as a negative response to the item 'resume sexual activity without any limitations,' or a positive response to the following recommendation items: (1) limit the frequency of sexual activity; (2) try to keep your heart rate down during sexual activity; (3) take a more passive role during sexual activity.
by guest on September 22, 2017 http://circ.ahajournals.org/ Downloaded from with physician counseling in the first month after AMI did not include any discussion about resuming sex. In the United States, when discussion did occur, the patient typically initiated counseling and more restrictive recommendations were given to men. In contrast, the physician typically initiated counseling in Spain, and more restrictive recommendations were given to women. Interestingly, we found that even though the recommendations differed between countries and most patients who received counseling were told to restrict sexual activity, patients were generally satisfied with the recommendations they received. This finding suggests, as seen in the TRIUMPH study, that patients value the discussion itself. Further investigation is needed to understand physician factors that determine whether and what kind of counseling is provided and how the kinds of recommendations patients receive relate to longerterm sexual outcomes after AMI.
This study also adds new knowledge about baseline characteristics and short-term sexual outcomes for the younger AMI population. We found, like the general population ages 15 to 44 in the United States 21, 22 (population data not available for Spain), the majority of AMI patients were sexually active and married or cohabiting in the year before AMI. Of those who were sexually active, more than half reported at least 1 sexual problem in the year before AMI. The prevalence of these problems was similar to estimates reported for same age U.S. 14 and older (40-80 years) Spanish populations. 4 Unexpectedly, male and female patients with AMI in both countries (14% in Spain, 19% in United States) reported difficulty breathing during sex in the year before AMI. Normal sexual physiology does increase respiratory rate in women and men, but does not cause difficulty breathing during sex. 23 As has been seen in other health contexts, 24, 25 patient-physician communication about sexual function in routine care could help elicit early symptoms that could reduce the risk of progression from predisease to AMI.
The study findings should be interpreted in the context of several potential limitations. This study relied on patient selfreport, which may have introduced recall bias. In the previous TRIUMPH study, recall of discharge instructions about resuming sexual activity, as compared with documentation in the medical chart, did not differ by gender or sexual activity in the year after AMI. 7 Additional research is needed to understand the potential value of eliciting sexual function problems as part of screening for undiagnosed cardiovascular disease and to identify the key elements of effective sexual counseling after an AMI. In addition, a larger sample size would be needed to model the effects of specific comorbidities, medications, or other post-AMI factors on sexual outcomes after AMI. Better understanding of the effect of these important medical factors on sexual outcomes could allow for more tailored physician counseling and could help identify those patients at greater risk of sexual problems after an AMI. Advances in AMI awareness and care are promoting increased long-term survival among younger patients in both countries. 26, 27 A married 40-year-old in the United States has, on average, 25 to 30 years of sexually active life expectancy. 28 As seen in other disease contexts, loss of sexual activity or function in a younger person with AMI can threaten the formation and sustenance of intimate partnerships, interfere with reproduction, cause depression, and seriously diminish overall quality of life. 29 Practice guidelines strongly recommend that physicians counsel patients about resuming sexual activity, and that sexual activity can be safely resumed soon after an uncomplicated AMI in patients who can tolerate mild to moderate physical activity. 6, 10, 11 Patients want permission from the cardiologist "who knows my heart best" 1 that resuming sex is safe. Physicians could meaningfully narrow the gap between guidelines and practice by adding permission to resume sex to routine counseling about returning to work and exercise. Practical, patient-centered tools, such as the one recently published by Rosman and colleagues, 30 are needed to facilitate the patient-physician discussion about sexual concerns. This small modification in practice could help improve outcomes and quality of life for younger women and men with AMI. 
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